Purpose: Social workers are positioned to address social determinants of health (SDHs), but their specific roles in outpatient primary care practice have not been well described. We aimed to describe needs of patients with diabetes addressed during social work (SW) consultations and their impact on disease control.
being recognized. 3, 4 Some of these conditions may be amenable to intervention on the individual patient level and, if addressed, might help patients with diabetes attain better outcomes. 5 However, addressing social determinants of health can be complex, and many physicians may feel unprepared to do so effectively. 6, 7 Within the patient-centered medical home, 8, 9 the clinical social worker is the team member best positioned to address social determinants of health. 10 -13 Previously, researchers in both the United States and Canada have attempted to elucidate the functions of health care social workers using surveys. 14 -16 However, the specific roles of social workers in routine primary care practice has not been systematically characterized. Interdisciplinary primary care teams consisting of a physician, nurse, and social worker can help decrease patient utilization of acute care services, 17 but the individual effect of a consultation with a social worker for chronic disease control has not been well assessed. To better understand the role and impact of social workers in the primary care setting, we conducted a retrospective review of all patients with diabetes who had a social work consultation over a 1-year period at 3 primary care sites. The purpose of our study was (1) to describe the specific patient needs addressed during social work consultations and (2) to assess the impact of social work consultation on diabetes and cardiovascular risk factor control.
Methods
In 2014, 3 primary care internal medicine sites in the Cleveland Clinic Health System each had 1 licensed social worker dedicated to providing services in the outpatient clinic. While all 3 sites are part of 1 health system, 1 of the sites serves a rural population while the other 2 are in urban settings. Through our electronic medical record, we identified all patients with diabetes who also had a social work consultation during 2014. A patient was identified as having diabetes if there were 2 encounters with an International Classification of Diseases, Ninth Revision code for diabetes, or 1 encounter with an International Classification of Diseases, Ninth Revision code for diabetes and at least 1 diabetes medication prescribed in the electronic medical record. For each of the 977 patients with a social work encounter, we identified patient age, sex, race, insurance status (Medicare, Medicaid, commercial, self-pay), estimated income by zip code, glycosylated hemoglobin (HbA 1c ), low-density lipoprotein (LDL) cholesterol, systolic blood pressure (SBP), and body mass index (BMI). We then randomly selected a subset of 300 patients using the Excel (Microsoft Corp, Redmond, WA) random number function; this was applied to the unique patient identification numbers in the full data set of patients from each site to select 100 patients from each primary care site for abstraction of social work progress notes in their medical records. For each of these 300 patients we identified the patient needs addressed by the social worker using a standardized data abstraction sheet modeled after the social determinants of health classification established by Wilkinson and Marmot. 1 We felt that reviewing this random subset of 300 records among those for the 977 patients with diabetes seen by a social worker in 2014 would appropriately allow us to describe the trends in specific needs addressed by the social workers for the total population. To the best of our knowledge, each of the licensed social workers at these 3 sites received no specific training from our health system in using the social determinants of health framework by Wilkinson and Marmot in their encounters. The protocol was approved by the institutional review board at the Cleveland Clinic.
The following social determinants of health classification established by Wilkinson and Marmot 1 was used during the medical record abstraction portion of our study to categorize the social workers' notes regarding the issues addressed during the encounter: (1) the social gradient, encompassing the impact that monetary assets, occupational level/security, and housing have on health; (2) stress, or the effects of continuous anxiety, insecurity, and low self-esteem; (3) early life, or the impact that previous emotional and developmental experiences of childhood and adolescence have on adult health; (4) social exclusion, which is the effects of being treated less than equal as a result of discrimination, debilitation, racism, or stigmatization (such as is experienced by ex-convicts, the homeless, and those who are mentally ill); (5) work, or the specific contribution of stress at work to overall health; (6) unemployment, or the increased risk of premature death experienced by the unemployed and their families; (7) social support, including the impact that both emotional and tangible support systems have on health; (8) addiction, which encompasses the effects of alcohol, nicotine, and drug dependence both as a result of social inequality as well as a means of increasing its impact; (9) food, or how access to healthy foods can influence chronic disease management and progression; and (10) transport, encompassing both the ability to arrive at appointments and walk/ exercise in safe environments. Psychiatric issues/ need for referral to a mental health provider was added as a separate category not specifically described by Wilkinson and Marmot. While psychiatric issues underlie several social determinants of health, such as social exclusion and addiction, we added this distinct category because of the frequency with which patients were referred to social workers to address this specific need. For each social work consultation designated for medical record abstraction, the patient needs addressed were categorized by 1 author (AJR). While formal reliability testing was not performed, all questions regarding specific categorization were discussed and agreed on by the senior author (ADM-H) through frequent communication. These categories were summarized as percentages and frequencies.
For all patients, standard outcome measures of diabetes and cardiovascular risk factor control (HbA 1c , LDL cholesterol, SBP, and BMI) were abstracted at 2 time points. The baseline was the patient's last biometric value or test result before their first social work encounter in 2014, but after January 1, 2013. The follow-up time point was the first clinical or biometric value obtained at least 3 months after the first social work encounter. We chose at least 3 months after the first social work encounter as the follow-up time point because we believe this was the earliest time frame in which we might note a measurable change in clinical outcomes. For each outcome measure, we excluded any patient with clinical values missing at either baseline or follow-up. The Wilcoxon test was then used to compare baseline and follow-up measures of diabetes and cardiovascular risk factor control; this test is a commonly used statistical method to compare matched pairs and does not depend on the underlying distribution of the data.
In addition, we then examined 4 subsets of patients from the group of 977 patients who had either poorly controlled diabetes or an uncontrolled cardiovascular risk factor at baseline: those with HbA 1c Ͼ9%, or LDL cholesterol Ͼ130 mg/dL, or SBP Ͼ160 mmHg, or BMI Ͼ30 kg/m 2 . Each subgroup was matched to a comparison group of diabetic patients from the same primary care sites without a social work encounter in 2014. In creating our comparison group, matching was based on propensity scores, which were generated using age, sex, race, insurance status (Medicare, Medicaid, commercial, self-pay), estimated income by zip code, and baseline measures of diabetes and cardiovascular risk factor control as covariates in a multivariable logistic model. Patients from the intervention and nonintervention groups were paired if their propensity scores were within a caliper distance of 0.2. After matching, comparison patients were assigned a dummy visit date to correspond with the first social work visit of the intervention patient in the matched pair, and baseline and follow-up values were extracted in the same manner as for the intervention patients. The Wilcoxon test was then used to compare baseline and follow-up measures of diabetes and cardiovascular risk factor control between the 2 groups. All analyses were performed using R Studio Version 3.0.2.
Results
We identified 977 patients with diabetes who had a social work consultation in 2014: 382 patients from clinic 1 (urban), 342 patients from clinic 2 (urban), and 253 patients from clinic 3 (rural). The mean age was 61 years; 64% were African American and 32% were white. Patient insurance status included 52% with Medicare and 32% with Medicaid. The subset of 300 patients chosen for medical record abstraction had demographic characteristics similar to those of the overall sample of 977 patients (Table 1) . Most patients in both groups had either Medicare or Medicaid insurance.
The social determinants of health addressed during the social work consultation are summarized in Table 2 . The most common social determinants addressed included issues related to the social gradient or to social support. Regarding the social gradient, the social worker assisted the patient in obtaining medications in 69% of these encounters, addressed insurance issues in 52%, and addressed both in 28%. Specifically, the social worker most often addressed the need for medications by assisting the patient in applying for diabetes medications at reduced or no cost through the drug manufacturer or from other drug assistance programs. Regarding social support, the social worker most often assessed the patient's support with daily activities and assisted patients in acquiring different levels of home care assistance. Table 3 shows diabetes and cardiovascular risk factor control for those patients from our study population with values recorded at both baseline and follow-up after the social work consultation. At baseline, patients had reasonable control of measures except for BMI, which was a mean of 33.7 kg/m 2 . At least 3 months after the first social work consultation (median follow-up time, 163 days; range, 89 -453 days), there were no statistically significant improvements in any of the measures.
Of all patients from our study population who saw a social worker and had data recorded at baseline and follow-up, 188 (32.6%) had HbA 1c Ͼ9%, 125 (36.2%) had LDL cholesterol Ͼ130 mg/dL, 89 (10.2%) had SBP Ͼ160 mmHg, and 523 (62.3%) had a BMI Ͼ30 kg/m 2 at baseline. The results of propensity matching for each of these groups are shown in Online Appendix Tables 1 to 4 . Following the first social work consultation, improvements were observed in HbA 1c , SBP, and LDL cholesterol after at least 3 months (Table 4) . Compared with similar propensity-matched patients with diabetes who did not have a social work consultation, those who saw a social worker had larger declines in HbA 1c and LDL cholesterol, but not SBP.
Discussion
In this retrospective review of social work consultations for primary care internal medicine patients with diabetes, we describe the role of a social worker in addressing the needs of patients with diabetes using an established framework of the social determinants of health. We found that social workers most commonly address the social gradient and social support categories. We also found that following a social work visit, subgroups of patients with poorly controlled diabetes or cardiovascular risk factors showed improvements in control of diabetes, blood pressure, and LDL cholesterol, and that improvements in glycemic control and LDL cholesterol were significantly larger than those seen among propensity-matched patients who did not see a social worker. *Of the 977 patients, 382 were from clinic 1 (urban), 342 were from clinic 2 (urban), and 253 were from clinic 3 (rural). A total of 908 patients had data for glycosylated hemoglobin (HbA 1c ), 884 patients had data for low-density lipoprotein (LDL) cholesterol, 974 patients had data for systolic blood pressure (SBP), and 958 patients had data for body mass index (BMI). † Of the 300 patients, 100 were from clinic 1 (urban), 100 were from clinic 2 (urban), and 100 were from clinic 3 (rural). BMI, body mass index; HbA 1c , glycosylated hemoglobin; LDL, low-density lipoprotein; n, number; SBP, systolic blood pressure; SD, standard deviation. While it has been suggested that social workers have the potential to function in diverse roles such as educators, counselors, and resource brokers to specifically address underlying influences of diabetes control, 18 the nature of this involvement has not been systematically investigated in an outpatient primary care setting. In our study, the social worker's role as a resource broker was evident. The most common categories of patient needs addressed in these consultations were helping patients obtain medications or insurance (social gradient) and assessing the need for and connecting patients to home health care services (social support). Of note, in Wilkinson and Marmot's 1 conception of the social determinants of health, the social gradient encompasses the impact of occupational class, monetary assets, housing, and education level on the health and life expectancy of patients. In our study of patients seen by social workers in the United States, the social factors defining the social gradient predominately manifested as barriers to accessing health care and different levels of health care services, highlighting health care access as a significant social determinant of health. Rather than directly addressing patients' occupational level or finances, social workers most often addressed the impact of the these factors on the ability of patients to obtain medications or adequate health care insurance. This is consistent with a survey of health care social workers in Canada, including but not limited to those in primary care clinics, in which social workers reported that they most commonly addressed access to health care services and resources. 15 In our study, social workers rarely addressed or counseled patients regarding daily stress, work-related stressors, or addiction. It has been suggested that social workers can have a larger impact in addressing issues of mental health in the broader primary care setting. 19 -21 In fact, existing evidence links stress and addiction to poor diabetes control, 5, 22, 23 and the link between depression and diabetes has been an interest of study for some time, albeit with varying results. 24 -26 In our study, social workers addressed psychiatric issues in 12% of all encounters. In all these cases the social workers referred patients to specific mental health providers. While this finding may represent practice patterns of social workers in our health system, or the comfort level of an individual social worker in providing counseling, it is possible that time spent in direct counseling may not consistently be documented as such. Our results may also offer some credence to the opinion that the role of providing tangible resources for patients can be so time-consuming that it detracts from the social worker's role as a counselor. 13 We hope to investigate this question further in future studies.
Overall, for the patients with diabetes included in our study, we found no significant improvement in clinical markers of diabetes and cardiovascular risk factor control associated with social work consultation. These findings were not surprising because the study population had relatively well-controlled HbA 1c , LDL cholesterol, and SBP before the social work consultation. In terms of BMI, we also did not expect a significant change to occur because of the relatively difficult nature of weight loss, for which medications are not regularly prescribed.
However, for the subset of patients with poorly controlled diabetes and cardiovascular risk factors before the social work consultation, we observed improved control of diabetes, blood pressure, and LDL cholesterol following the social work consultation, and improvements in glycemic control and LDL cholesterol were significantly larger than those seen among patients who did not see a social worker. In previous studies, material insecuritiesincluding cost-related medication underuse-were associated with poor diabetes control. 27, 28 Our results may also be consistent with a study of patients with uncontrolled diabetes in which enrollment in a medication assistance program led to improved disease control. 29 In terms of diabetes and cardiovascular risk factors, social work consultations seem most beneficial for patients with poorly controlled diabetes who need assistance obtaining medications and/or health insurance. However, other benefits of the social work consultation, such as counseling or support and improved access to community resources, may have also contributed to these improvements; these factors were not specifically measured in our analysis of these subgroups.
Research suggests that physicians are not prepared to adequately address cost-related medication underuse. Consequently, patients may not learn of or benefit from helpful resources such as drug assistance programs. 30, 31 Among physicians, the most common self-reported barriers to addressing this need were insufficient time and their belief that they did not have a solution, emphasizing the importance of nonphysician members of the medical team. 32 Our study suggests that social workers can play a key role in addressing costrelated medication underuse. As primary care delivery models evolve, however, other members of the clinical care team, such as pharmacists or navigators embedded in a patient-centered medical home, may also fulfill this role.
Our results also may support the literature regarding the impact of low social support on poor glycemic control. 5, 33 In our study, the social worker often addressed social support in the area of tangible support by assessing and addressing patients' need for additional assistance with daily activities. Addressing social support in social work encounters may have been a factor contributing to the improvement in HbA 1c we observed for our subset of patients with poor diabetes control at baseline.
Limitations
While our work contributes to the understanding of the potential role of social workers for patients with diabetes, our study has several limitations. Our findings are limited to primary care internal medicine sites that largely serve Medicare and Medicaid patients within a single health system, and the generalizability to family medicine practices is unknown. In addition, our results could have been affected by the documentation practices of each individual social worker. Although the notes from social workers at all 3 primary care sites appeared to be complete, some notes included more detailed descriptions of encounters, creating the possibility that we missed needs that were addressed but not documented. Regarding assessment of the clinical impact of the encounters, our study was also limited by its retrospective nature and the potential for confounding. For example, we know that for many of the 300 patients whose charts were included in the medical record abstraction, the social worker assisted them in applying for medication assistance and/or health insurance. While we believe that these measures helped many of these patients obtain medications that they previously could not, we could not directly study whether this occurred. Future prospective studies that would also control for other interval events between the social work consultation and follow-up time period should be aimed at investigating exactly how social work encounters may help patients to resolve individual social determinants of health issues. Further understanding of these processes would help to establish both best practices for social work consultation-including the optimal number of social work consultations needed-and to support specific relationships of social work consultation to the types of clinical improvements that we observed. In addition, it is also possible that physicians may have referred only those patients whom they thought most likely to benefit from a social work consultation, and these patients may have differed from those not referred, possibly with regard to their motivation to improve health. Our findings were also limited to patients with both baseline and follow-up values. Those excluded because of missing values may have differed in their response to the social work consultation. 
Conclusions

